Assessing self-reported disability in a low-literate population with chronic low back pain: cross-cultural adaptation and psychometric testing of Igbo Roland Morris disability questionnaire. Disability and Rehabilitation.
Introduction
Low back pain (LBP) is the leading cause of years lived with disability in high and low income countries according to global burden of disease studies 1 . The impact is likely to be more devastating in low income countries 2 . This is more so in rural African contexts where beliefs, culture and common activities such as fetching water, farming, and carrying heavy objects, combined with high levels of poverty and lack of health information may increase the risk and impact of LBP.
The burden of LBP is disproportionately greater in rural Nigeria. The prevalence rate ranging between 70-85% in rural Nigeria, is twice the prevalence rates in urban Nigeria 3 . A qualitative study in rural Nigeria suggested that LBP hindered the ability of individuals to perform their activities of daily living 4 .
Despite the significant burden of LBP in rural Nigeria, there are no self-report disability measures to assess its impact in this context. Self-report disability measures such as the Roland Morris Disability Questionnaire (RMDQ) 5 appear to be impairment focused.
In contrast to the back performance scale that is objectively measured 6 , self-report disability measures would require adaptation in a new language or culture 7 . Guidelines, developed from reviewing the cross-cultural adaptation of medical, sociological and and/or languages that differ from those where they were initially developed 7 . This requires unique methods of translation and cultural adaptation to ensure semantic, idiomatic, experiential, and conceptual equivalence between the source and target questionnaires 7 .
The source questionnaire refers to the original measure, while the target questionnaire refers to the new questionnaire after it has been adapted into the new language/culture 7 .
Adaptation of self-report measures into interviewer-administered versions may be an additional requirement for low-literate populations, and may be more labour intensive and complex 8 . This may explain why studies in most countries including Nigeria have often used original English disability measures such as the RMDQ among urban English speaking participants, precluding the low-literate rural populations with the worst health outcomes.
However, previous studies suggest that interviewer-administration of self-report measures is valid when interviewers are adequately trained to minimise bias to patient responses 9, 10 .
Moreover, interviewer-administration has been shown to reduce missing data 10 , and may be the only way to administer self-report measures to illiterate people in low resource settings. Therefore, this study aimed to cross-culturally adapt the RMDQ into Igbo and investigate its psychometric properties in a low-literate Nigerian population.
Methods Designs
Cross-cultural adaptation, test-retest measurements and cross-sectional study of psychometric properties. 
Outcome measures Roland Morris Disability Questionnaire (RMDQ)
RMDQ is the most commonly used valid measure of LBP disability 11 . It is recommended as a core outcome measure for the standardisation of outcome measurement in LBP clinical trials, meta-analyses, cost-effectiveness analyses and multicenter studies 12 . RMDQ is simple to administer, easily understood, and is the best measure for population or primary care based studies 12, 13 .
RMDQ is a twenty-four item back specific self-report measure with each item having possible scores of 0 or 1 5 . A total maximum score of 24 signifies the highest possible disability level and 0 means that there is no disability. It has good face and content validity, construct validity, internal consistency, test-retest reliability and responsiveness 13 . It has Cronbach's alpha ranging between 0.84 and 0.93; test-retest reliability ranging between 0.72 and 0.91; and a 2-5point change from baseline is considered clinically important [13] [14] [15] .
Back performance scale
This is an objective back-specific performance-based measure of mobility-related limitation that is scored by an assessor 6 . The measure involves instructing participants to perform five physical performance tests (sock test, pick-up test, roll-up test, finger-tip-to-floor test and lift test) involving mobility of the trunk 6 . 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 The number of lifts is then recorded. Each of the five tests has scores ranging from 0 to 3 depending on the difficulty or ease with which they are performed. A total possible score of 15 signifies maximum disability while 0 means no disability 6 . The measure has good validity and reliability: internal consistency of 0.73, moderate correlations with RMDQ, and testretest reliability of 0.91 6, 16, 17 .
Eleven-point box scale
The measure is a single eleven-point numeric scale for pain intensity 18, 19 that consists of eleven numbers (0 through 10) surrounded by boxes 20 . Zero represents 'no pain' and 10
represents 'pain as bad as you can imagine' or 'worst pain imaginable'. It is easy to comprehend and administer 19 , and may be the measure of choice for population-based studies involving illiterate people such as rural Nigeria.
Cross-cultural adaptation of Roland Morris Disability Questionnaire
Translation involves linguistic paraphrasing of a questionnaire. In contrast, cross-cultural adaptation comprises both translation and cultural adaptation in order to maintain the content validity of the instrument at a similar conceptual level in a different context 7 . This 
Participants for cross-cultural adaptation
Participants included clinical and non-clinical translators, and an expert review committee. 
Procedure for cross-cultural adaptation
The original RMDQ 5 was cross-culturally adapted following evidence-based guidelines for cross-cultural adaptation of patient-reported outcome measures 7,22 (figure 1).
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Firstly, the questionnaire was forward translated from English to Igbo by one bilingual clinical physiotherapist and one bilingual non-clinical professional translator. Item definitions were provided for the clinical translator to ensure familiarity with the assessed 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 Finally, the pre-final Igbo-RMDQ was field tested in rural Nigeria, among the twelve participants who had participated in a previous qualitative study 4 . The first author interviewer-administered the RMDQ using the 'think-aloud' cognitive interviewing procedure to assess comprehensibility, acceptability of items and cultural equivalence. Each item was read out, and participants were requested to actively verbalise their thoughts as they attempted to answer each question. Participants were asked if they encountered difficulty comprehending the questionnaire, what was understood by each item, the meaning of the chosen response, and if they found any item offensive. They were encouraged to keep talking while the first author recorded their responses. This stage ensured that equivalence was maintained in the target setting to produce the final Igbo-RMDQ, confirming face and content validity. Technical equivalence (methods of data collection) was assured through data collection using the same format (intervieweradministration) with all participants.
Clarifications were sought from the original developers of the RMDQ and all linguistic changes made to the measure were discussed with them. 
Psychometric testing of Igbo Roland Morris Disability Questionnaire

Sample size estimation
Test-retest reliability assessments
Based on a previous reliability study in South Africa, a minimum sample size of 27 was required per language group to detect an intra-class correlation coefficient of 0.9 and a maximum width of 0.23 for the 95% confidence interval 23 . A study was conducted for testretest reliability assessment, and involved a convenient sample of 50 participants with chronic LBP, between the ages of 18 and 69 years, recruited from rural and urban communities in Enugu State, South-eastern Nigeria.
Construct validity assessments
A sample size of 194 would give an 80% power to detect a very small correlation coefficient of 0.2 at α level of 0.05. To ensure an adequate sample size, construct validity assessment was done as part of another study 24 
Training community health workers for data collection
Community health workers were required for data collection through intervieweradministration as a significant proportion of rural dwellers in Nigeria are not literate. Ten community health workers were recruited from the University of Nigeria Teaching Hospital, Training ended with question and answer sessions and a classroom clinical examination.
Examination questions assessed survey rationale, purpose and protocol, and practical administration of outcome measures.
Participants and data collection procedure
Community health workers met with potential participants, provided information about the study and screened participants, by asking simple questions to rule out back pain due to malignancy, spinal fracture, infection, inflammation or cauda equina syndrome, in line with evidence-based guidelines for diagnosing non-specific LBP 21 . Participants were requested to 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 The Igbo-RMDQ was then interviewer-administered. The eleven-point box scale was interviewer-administered to measure pain intensity, and was presented to participants as a 'flash card' as the item was read out. The back performance scale was used to objectively assess performance-based disability.
To assess test-retest reliability, measures were completed at baseline on August 11, 2014 among the convenient sample of urban and rural Nigerian dwellers. Measurements were repeated seven days after the first measurement among 45 participants. The remaining 5
participants were reassessed after ten days when they were available. The same community health worker collected data from each participant on the two occasions.
For validity assessment, measures were completed at one time-point in a cross-sectional design on August 22, 2014 among the 200 rural dwellers.
The two samples were similar in characteristics except that the test-retest sample also included urban dwellers who routinely have higher literacy levels in Nigeria. Importantly, recruiting different samples of rural and urban dwellers ensures wide applicability of the Igbo-RMDQ in rural and urban Nigeria, as well as across all levels of literacy or illiteracy.
Fidelity Assessment
Fidelity checks were done to avoid systematic differences in data collection by the community health workers. Involving workers that passed the post-training examinations facilitated adherence to data collection protocols. Additionally, the first author visited each 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 12 worker during data collection without prior arrangement, and assessed their interviewing styles, data recording and assessment of performance-based disability. Furthermore, a participant from each community health worker was randomly selected, and the performance-based disability which is expected to be stable over the short period, was reassessed by the first author and compared with the worker's records.
Data analyses
Statistical Package for Social Sciences version 22 was used.
Reliability
Reliability assesses the ability of an instrument to measure consistently. Test-retest reliability evaluated how consistent the adapted RMDQ consistently measured disability over time, and was investigated using intra-class correlation coefficient (ICC). ICC was calculated using a two-way random effects model (which assumes that measurement errors could arise from either raters or subjects), using an absolute agreement definition between test-retest scores. 0.7, 0.8 and 0.9 represented good, very good and excellent ICCs. Internal consistency (Cronbach's alpha), which portrays the extent to which all items in a test measure the same construct, was calculated and rated as low/weak (0-0.2), moderate (0.3-0.6) and strong (0.7-1.0). Bland-Altman plots were used to visually assess the level of agreement between test-retest measurements by plotting mean Igbo-RMDQ scores against difference in Igbo-RMDQ total scores.
Reliability was also evaluated using the standard error of measurement (SEM) and minimal detectable change (MDC). MDC is a statistical estimate of the smallest change detected by a measure that corresponds to a noticeable change in ability which is not due to measurement error. MDC was calculated using the standard error of measurement (SEM) 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 There was no hypothesized factor structure, therefore exploratory factor analysis (EFA) was used to determine the number of factors influencing the Igbo-RMDQ, i.e. the items that go together (dimensionality). EFA was applied according to Kaiser Meyer Olkin (KMO) and the Bartlett's test with a minimum eigenvalue for retention set at ⩾1.0 (Kaiser's rule) 26 .
Retained and excluded factors were also explored visually on a scree plot. There was minimal correlation between items, therefore varimax (orthogonal) rotation was done, and factor loadings less than 0.3 were suppressed as recommended 27 . Extraction was done using principal axis factoring. The number of factors and the underlying relationships between the items were then investigated. Pearson's correlation analyses (normally distributed data) were used to investigate the relationships between the underlying factors, and pain intensity, and performance-based disability.
Floor and Ceiling effects
Ceiling or floor effect occurs when a high proportion of participants score the highest or lowest score respectively, implying that a measure is unable to discriminate between participants at either extreme of the scale. A ceiling or floor effect was defined as 15% or more of the total sample of 250 participants scoring 0 or 24 on the Igbo-RMDQ 28 . 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 
Results
Participants for cross-cultural adaptation
Psychometric properties Fidelity results
CHWs adhered to the recommended interviewing styles emphasized during the training.
Examples include maintaining neutrality during interview, not reacting by gesture or word, either positively or negatively to any responses; discouragement of digression, distraction and inappropriate enquiries, and not changing the wording and sequence of questions in the measures. Data recording was adequate as this was planned a priori. CHWs provided only one answer to each item, marked in the space provided for each item in each measure.
The assessment of performance-based disability was adequate. For instance, CHWs used tape measures adequately to assess 10 cm between the feet, and measured the distance between the fingertips and the floor, for the finger-tip-to-floor test. The performance-based disability levels recorded by the first author and the CHWs were similar for the randomly selected subsample of participants (exact values or differences of not more than 2 in the back-performance scale were observed).
Participants for psychometric testing
The demographic characteristics of the two samples are presented in tables 2 and 3 below. Table 2 presents the test-retest sample of 50 participants, and shows that a majority were females, married, in paid work or self-employed. Slightly less than half were rural dwellers in 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 The Scree Plot in Figure 3 below suggests a predominant one-factor structure and a secondary four-factor solution of the Igbo-RMDQ. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 Ceiling and floor effects 5 .6% (14) and 0.8% (2) of participants scored 0 and 24 respectively on the Igbo-RMDQ.
Construct validity
[insert figure 3]
Discussion
Low literacy is a common exclusion criterion in clinical trials and epidemiological studies in both high income and low income countries due to the difficulty with completing self-report measures. This study enabled the cross-cultural adaptation of a self-report disability measure -the RMDQ into an interviewer-administered version for Igbo populations with low literacy rates.
The RMDQ was easy to translate, culturally adapt, comprehend and was generally acceptable in this population, similar to other adaptations. Pain in the lower back was generally described with the Igbo word for 'waist pain' in this population possibly due to 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 25 . However MDC solely determined using distribution-based methods may lead to patients with actual improvement being rated as not improved 31 , as measurement error is not constant across scores and populations 32 . The Igbo-RMDQ has a SEM (2.53) that is smaller than its Bland and Altman agreement limits and MCID of the original RMDQ. Importantly, change within measurement error, believed to be real by patients, likely reflect true change 31 .
The construct validity of the Igbo-RMDQ was confirmed as it had moderately high positive correlations with performance-based disability and pain intensity suggesting that it is a Therefore, future studies should cross-culturally adapt Igbo quality of life measures which can then be compared with the Igbo-RMDQ.
The original RMDQ was developed and has been routinely scored as a unidimensional disability measure which is supported by this study. The dimensionality of the RMDQ has been a topic of debate among researchers. Whereas some authors support a unidimensional structure of the RMDQ 33 , others support a three-factor structure 34 . In this study, one dominant factor structure of the Igbo-RMDQ with a secondary four-factor 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 that some forms of social support can paradoxically reinforce a sense of dependence and undermine self-esteem, leading to feelings of helplessness 35 .
The strongest correlation of the mobility factor and pain sensation factor with the measures of mobility-related limitation and pain intensity respectively; and the comparative weaker correlations of mental functions/self-care factor and household tasks/avoidance behaviour factor with pain intensity and mobility-related limitation suggest that secondary constructs of pain sensation, mobility, self-care, household tasks and avoidance behaviour contribute to the one dominant factor structure of the Igbo-RMDQ. To some extent, these findings support the ICF multidimensional concept of disability [36] [37] [38] [39] , however no item in the RMDQ explicitly represented occupational or community aspects of participation, body structure and environmental components of the ICF.
In agreement with other studies, there was no floor and ceiling effects observed with the Igbo-RMDQ. However, the literature shows that the RMDQ may not discriminate among patients with different levels of severe disability suggesting that a ceiling effect may exist for people with severe disability 13 . In this study, the mean RMDQ score was 11.12 (SD=6.5), suggesting low to moderate disability levels, and therefore a low risk for ceiling effect.
This study has some limitations including the inability to compare self-administration with interviewer-administration of the Igbo-RMDQ due to the few number of people that were literate in Igbo. This should be the focus of future research to clarify whether interviewer- 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 
Conclusions
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Whenever your back is hurting you, you may realise that some things you used to do may become difficult. The statements that are written here are the ways people have described themselves when they are having waist pain (or back pain). When you read them or when someone reads them to you, you may see that some of them describe you today. When you are reading these or someone is reading them to you, think of yourself today. When you read or someone reads the statement that describes you today, mark the statement or tell the person that read it to you to mark that statement. If a statement does not describe you, leave that statement and move on to the next one. Remember to mark only the statements that you know describe you today.
Item no
Original RMDQ English equivalent of the Igbo-RMDQ 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 Because of my back pain, I am more irritable and bad tempered with people than usual.
Because of my waist pain (or back pain), I am irritated and hot tempered towards people more than usual 23
Because of my back, I go upstairs more slowly than usual Because of my waist (or back), I go upstairs or climb uphill more slowly than usual 24 I stay in bed most of the time because of my back.
I lie down most times because of my waist (or back)
Coloured text are modifications. Changes in the instructions gave the option of intervieweradministration of the Igbo-RMDQ. The expert review committee introduced two extra clauses in the instruction: 'or when someone reads them to you' and 'or tell the person that read it to you to mark your statement' to give the option of interviewer-administration.
*During pre-testing of Igbo-RMDQ, the Igbo word for 'waist pain' was how participants understood pain in the lower back. Literal Igbo translation of back pain was understood as either upper back pain or pain of the entire back. Therefore 'back pain or back' and 'waist pain or waist' were used in the items but 'waist pain or waist' was read out to this specific low back pain population.
Clinicians/researchers using the measure in a general back pain population could use 'back/back pain or waist/waist pain' in the relevant items as shown above. Used together, the Igbo equivalents of 'back/back pain and waist/waist pain' reflect the general back pain population. 'Waist pain'/'waist' should be used when investigating only a low back pain population. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 In item 1, 'nearly all the time' was used to better reflect the original item as the same Igbo phrase means 'many times' or 'most of the time'.
Item 5 was translated differently: 'I hold onto something…' and 'I hold onto a stick…' because there is no Igbo word for 'handrail'. Through consensus of all translators, 'I hold onto the step hand…' was used as the Igbo equivalent means the same thing as the original item.
For item 16, a new phrase 'my foot wear' was used by the expert review team to better reflect the social context of rural Nigeria where many people do not wear socks.
For item 23, a new phrase 'or uphill' was added to the original item to reflect rural Nigeria where many dwellers lived in bungalows with hilly terrains.
Through consensus of all translators and the review team, 'I lie down' was used in place of 'I stay in bed' in item 24, as some rural Nigerian dwellers do not lie on beds. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 
